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ment, and skill than a mathematical analysis, and because of the difficulty of
accurately reproducing physical conditions and loading, the results are not-
more dependable. Consequently, a photoelastic study is valuable chiefly as
a check under unusual conditions and as an aid in visualizing conditions at
corners and at other irregularities.

(e) Practicability of model tests as a method of design. Any competent
mathematician, mechanically inclined, well-informed theoretically, and
naturally inclined to painstaking research, should be able to approximate the
stresses in an arch dam by model tests. However, model testing has not yet
been developed to such a point as to justify its substitution for mathematical
analysis of dams.

Strains and deflections in models are minute, and their precise measurement
involves difficulties. Physical similarity is difficult to obtain. A concrete
scale model of a dam loaded with water is stressed and deflected very little.
Consequently, other more yielding elastic materials, such as rubber com-
pounds, special plasters, and plastics, usually are required, and they must be
loaded with mercury or by some system of loading greatly in excess of normal
water pressure. Special materials are of variable characteristics and all of
their properties must be determined for each test. Their action is not in all
cases similar to the action of the concrete in the dam.

In gravity dam studies the element of weight must be considered. Stresses
and strains produced by the weight of a 6-foot-high model of any ordinary
material are negligible. This has led to the use of gelatins.

The overcoming of these difficulties and many others not mentioned
requires vigilance and resourcefulness. Unless the work is done with extreme
care, too much dependence cannot be placed on the accuracy of the results.
However, model testing is a valuable check on the correctness of the mathe-
matical analysis of important dams although not yet a practical tool for use
alone. Such tests should be undertaken only by competent personnel with
adequate equipment.

It must be remembered in making comparisons that mathematical analyses
likewise involve uncertainties, as pointed out elsewhere in this chapter. It is
not the intention to discourage the use and development of model work but
rather to sound a warning that, for the present, model testing must be con-
sidered as supplemental to mathematical analysis rather than as a substitute
for it.

48. Examples of Arch Dams. The Boulder Dam, the most notable dam in
the world, towering 726 ft above its foundation, is of the gravity-arch type.
Much of its tremendous water load is transferred to the abutments by arch
action. The general arrangement of this structure is shown in Fig. 58. A
photographic view is shown in the frontispiece.

Quite naturally, plans for this dam were subjected to an analytical study
far surpassing anything done before. It was here that the trial load method
received its greatest advancement. Extensive model studies also were under-
taken for the determination of stresses and hydraulic performance. It was